In this paper, Adomian decomposition method (ADM) and Modified ADM are used to obtain one soliton solution to the nonlinear telegraph equation. Some examples are provided to illustrate the method. The results show the simplicity and the efficiency of the method.
Introduction
Telegraph equation is commonly used in the study of wave propagation of electric signals in a cable transmission line and also in wave phenomena. Many researchers have used various numerical and analytical methods to solve the telegraph equation [2, 3, 4, 7, 9, 10, 11, 12, 13, 14, 15] . Mohebbi and Dehaghan [16] studied high order compact solution to solve the telegraph equation. Gao and Chi [8] used unconditionally stable difference scheme for a one-space dimensional
The Adomian decomposition method applied to telegraph equation
Consider the one-dimensional nonlinear telegraph equation of the form − + + Φ( ) = ( , )
with the following indicated initial conditions ( , 0) = 1 ( )
( ,0) = 2 ( )
For solving by Adomian decomposition method we consider operator 
The components will be determined recursively. However, the nonlinear term Φ( )at the right side of (5) will be represented by an infinite series of the Adomian polynomials in the form
∞ =0 where , ≥ 0 are defined by
which can be evaluated for all forms of nonlinearity. Substituting (6) and (7) into (5) yields to
0 0 so we determine the components ( ≥ 0) from the following recursive relation 
The solution of equation (1) is now determined. However, in practice all series ∑ ∞ =0 must be truncated to the series = ∑ ∞
=0
with lim →∞ = .
The Modifications of the Adomian Decomposition Method
In this section, a reliable modification of the Adomain decomposition method developed by Wazwaz [18, 19] will be deduced. The modified form was established based on the assumption that the function ℎ( , ) can be divided into two parts namely ℎ 0 ℎ 1 . Under this assumption we set ℎ = ℎ 0 + ℎ 1. Based on this, the modified recursive relation is formulated as follows 
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The choice of ℎ 0 and ℎ 1 , such that contains the minimal number of terms, has a strong influence in accelerating the convergence of the solution. The modification demonstrate a rapid convergence of the series solution if compared with standard (ADM) and it may give the exact solution for nonlinear equations by using two iterations only without using the so-called Adomain polynomials.
Numerical results
In this section we present numerical results to test the efficiency for solving the nonlinear telegraph equation using Adomian decomposition method and its modification.
Example 1
Consider the nonlinear Telegraph equation 
I. Standard Adomian decomposition method
Applying Adomian decomposition method we obtain the recursive relation
The results are given in Table ( 
II. Reliable Adomian decomposition method
Using modified Adomian decomposition method, the recursive relation is
The results are given in Table ( 2) and the profile of this case is shown in Figure ( 2). 
I. Standard Adomian decomposition method
Applying decomposition method we get the recursive relation The results are given in Table ( 3) and the profile is shown in figure (3) . 
Remark
It can be seen that the absolute error are somewhat small as the number of the components Adomian series is increasing Table (4) and (Fig.4 ). 
II. Reliable Adomian decomposition method
The recursive relation is The result are given in Table (5) and the profile is shown in figure (5). Remark. It can be seen that the absolute error are somewhat small as the number of the components Adomian series is increasing, see ( Table(6) and (Fig.6) ). 
Example 3
In this example, the nonlinear Telegraph equation is considered
Subject to ( , 0) = . Other polynomials can be generated in a similar manner.
I. Standard Adomian decomposition method
The recursive relation in this case as following
The result of this problem at = 0.1, 0.3 0.5 are given in Table (7) and the profile is shown in Figure (7) . Also, it can be seen that the absolute error are small as the number of the components Adomian series is increasing, see (Table(8) and (Fig.8) ).
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Figure7:
The graph of exact solution and approximate ADM solution at t=0.1, t=0.3, t=0.5. 
Figure8:
The graph of exact solution and approximate ADM solution at n=1, n=3, n=5.
II. Reliable Adomian decomposition method
The recursive relation is 
The result of this problem at = 0.1, 0.3 0.5 and n=5 are given in Table (9) and the profile is shown in Figure (9) . Also, it can be seen that the absolute error are small as the number of the components Adomian series is increasing, see (  Table( 10) and (Fig.10) ). 
Figure10:
The graph of exact solution and approximate by the modified Adomian decomposition method at n=1, n=3, n=5.
Conclusion
The main objective of this study is to find an approximate solution of onedimensional linear and nonlinear Telegraph equation. This problem has been solved by means of the Adomian decomposition method. In order to increase the accuracy of the approach, higher components of Adomian series solution should be taken into account. Some typical examples have been demonstrated in order to Table 10 The error between exact and approximate solution ( , ) evaluated by the modified Adomian decomposition with Different component illustrate the efficiency and accuracy of the present method. The results show that the method is seen to be a very reliable alternative and intuitively believed to be a powerful mathematical tool for finding approximate solutions of linear/nonlinear telegraph equations. The series solutions obtained by this method do not require linearization or perturbation. This paper can be used as a standard paradigm for other applications.
